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1 O01mme moJ10KeHU s

PaGouas nmporpamMma IUCHUIIIMHBI «XUMUS» COCTAaBIEHA B COOTBETCTBUU C TPeOOBaHM -
MU (heZepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPIKICHHOTO MPUKA30M
MunucrtepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamuu Ne 246 ot 21.03.2016, u ocHOB-
HOW  MpodecCHOHANBHON  00pa30BaTeNbHOW  MPOTrpaMMBI  TOATOTOBKM  «be3omacHOCTh
KU3HEACITEIIBHOCTH B TexHOChepe» 1o Hanpasieruto 20.03.01 "TexHocdepnas 6e30macHOCTD".

3anayn Haxonuth onTUMalIbHBIE YCIIOBUS Ui MPOTEKAHUS XUMUYECKUX ITPOILIECCOB;

AU CIUIUINHBI OIKMCHIBATh XMMHU3M OCHOBHBIX XMMHYECKUX IPOIECCOB; OBIAAECTh MPUEMAMU
W METOJAUMKAMM PEIICHUS] KOHKPETHBIX 3a71a4 M3 Pa3JIMUYHBIX Pa3jeiioB XUMUU;
BBISIBIISITH B3AUMOCBSI3U MEXY OTJAEIbHBIMUA XUMUYECKAMU MPOIIECCAMM.

OcHoBHBIE 1. OcHoBHBIE NOHATHS U 3aKOHBI XUMUH

pasieis! / TeMbl CtpoeHue BelecTa

JUCLUILINHBI

OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIUMA
PacTBOpBI U Jpyrue JUCIEPCHBIE CUCTEMBI
DNEKTPOXUMHUUECKHE MTPOLIECCHI

DJIEMEHTHI KaUECTBEHHOT'O M KOJIMYECTBEHHOTO aHAIN3a
BBICOKOMOJIEKYJIISIPHBIE COEAMHEHMUS

Nogakown

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTAaTaMH 00pa30BaTeIbHOIl POrpaMMbl

[Tporiecc u3y4eHHs MUCUUTLIMHBI « XUMUS» HampaBieH Ha (JOPMHUPOBAHUE CIICTYIOIINX
komneTeHuii B cootBeTcTBUM ¢ ®I'OC BO u ocHOBHOI 00pa3oBarenbHON mporpamMmon (Tabd-
muna 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yiabTaThl 00y4eHHs MO JUCLUIUINHE

[Timanupyemsie pe3yiIbTaThl O0OVUEHUS 110 JTUCITUIUTNHE
Ko v HaumeHnoBauue Py pesy, ya A

KOMIIETEHIINH . .

Ilepeuens 3Hannii | I[lepeyeHs ymeHU [IepedyeHb HaBBIKOB

[TpodeccronanbHbIe

[1K-22 Cnoco6HocTh | 3HaTh pyHIaMEH- | YMeTh NpUMEHsITh | Braners HaBbIKaMu
UCITOJIb30BaTh 3aKOHbI W | TaJbHbIE MOHATHS, | QU3UYECKUE 3aKO- | MOCTAHOBKH U IPOBE-
METO/IbI MaTEMaTHKH, | 3aKOHbI U TEOPUU Hbl U MaTeMaTHue- | JIeHUS XUMHUYECKOTO
€CTECTBEHHBIX, COBPEMEHHOM U CKHE€ METOJBI ISl 9KCHEpUMEHTa, 00pa-
TYMaHUTapHBIX U | KJJACCUYECKOM XM- | pelIeHus 3a1a4 0O0TKM U aHAJIM3a pe-
SKOHOMHYECKUX HAYyK IPU | MMM, OCHOBHBIE TEOPETUYECKOIO U | 3yJIbTaTOB JUIs pellie-
pelieHnun XUMHUYECKHE sIBJie- | MPUKIATHOIO Xa- HUS MPAKTHYECKUX
npodeCcCHOHATBLHBIX HUS. pakrepa 3a1a4y
3aj1au

3 MecTo TMCHUTILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl

Juctnummaa «Xumus» u3ydaercs Ha 1 kypce B 1 cemecTpe.
JlucruruinHa BXOIUT B cocTaB Onoka | «J/lucuumniauHbel (MOIYNIH)» W OTHOCUTCS K

BapUaTHUBHOW YaCTH.

Jl7iss OCBOCHUS TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHUS, HABBIKK M OIBIT MPaKTHYE-
CKOM JIesITeIbHOCTH, CPOPMUPOBAHHBIC HA MPEABIAYIIMX dTanax ocBoeHus kommereHuuu [1K-22
B [IPOLIECCE U3YUEHUSI TUCLIUILINH.




Bxoanble 3HaHUS, YMEHUS ¥ KOMIIETEHIIUN, HEOOXOIUMBIC IJII U3YYCHUS JAHHOTO KYp-
ca, popMHUpYIOTCS B MpoIecce U3YUeHHs] TUCIUIUINH, YKa3aHHBIX B Tabmuue 2.

Ta6ymma 2 — [IpepekBU3UTHI AUCITUTLTHHBI

HazBanune nuciuminybl

3HaHUs, YMEHHSI, HABBIKH, HEOOXOIUMBIE JJI U3yUe-
HUS JUCIHUILINHEI « XUMHUI)

Xumus 3HATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BELIECTB U
UX XUMHYECKHE CBOMCTBA

®dusnka 3HaTh OCHOBHBIE 3aKOHBI U (PU3MUECKHE CBOWCTBA Be-
LIECTB, YMETh I10JIb30BaThCS CIPABOYHBIMU MAaTepUa-
JaMu

Maremaruka YMeTb IPOBOAUTH MATEMATUYECKUE ONEPALIUU

OcHoBbl 0e3onacHocTH ku3Henaes- | CoOmronaTh npaBuiia TEXHUKH 0€3011aCHOCTH

TEJIbHOCTH

BbIXOJIHbIe 3HaHUA, YMCHUSA, HABBIKM W KOMIICTCHIIUU, C(i)OpMPIpOBaHHI)IC B IIponecce
HU3YUCHUA JUCHUIIINHBI «HCOpl"aHI/I‘leCKaH XUMHUA» UCHOJIB3YHOTCA IIPU U3YUCHUHW JUCLUIIINH,

IIEPEYUCIICHHBIX B Tabnue 3.

Tabmuna 3 — [ToCcTpeKBU3UTHI TUCITUTLTAHBI

Ha3Banue quCIAIIITUHEL

3HaHUA, yMEHUS, HABBIKU, CPOPMHUpPOBAHHBIC HA JIHC-
OUIDIMHE «XUMUI»

AmnanuTtuyeckas XuMUS,

DU3NKO-XUMHYECKHUE METOAbl aHaAJIH-
3a

3HaHME NPEJCTABICHUNH O 3aKOHOMEPHOCTSAX XHMHYE-
CKUX TIPOLECCOB B NPOPECCHOHATBHOM Hay4dHO-
UCCIIEI0BATEIbCKON M IPOU3BOJICTBEHHOU JEATENIBHO-
CTH.

YMeHue TeopeTnyecku 000CHOBBIBaTh Pe3yJbTaThl (hu-
3UKO-XMMHMUYECKHUX 3aKOHOMEPHOCTEN € LENIBI0 JOKa3a-
TENbCTBA JTOCTUKEHUS TIOCTaBJICHHBIX NMPOQPECCHOHAIb-
HBIX 3ajady.

HaBbiku paboThI B KOJIJIEKTHBE.




4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILTMHEI cocTaBisaeT 3 3.€., 108 aka. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIINHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

12

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHbIE aHAJIOTUYHBIC 3a-
HSTHS)

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C TPEnoiaBaTesiMU (B TOM YUCIIE WHANBUAYAIbHBIE KOHCYIBTALINN);
B3aUMO/ICHCTBUE B AIIEKTPOHHON WH(OPMAIITMOHHO-00pa30BaTEIHHOM cpesie
By3a

92

[TpomexyTouHast aTTecTanys 00yJarmuxcsi — 3adeT ¢ OLIEHKOU

4

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHOi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

Bunel yue6HOI paboThl, BKIIIOYasi CAMOCTOSI-
TEJIbHYIO0 PaboTy 00Yy4arOLIUXCs U TPYL0EM-
KOCTb (B yacax)

Konraktnas pabota

HaumeHnoBaHnue pa3ienoB, TeM U COJep>KaHUE IpenojaBaTess ¢ 00yJarouMICs
Marepuala Jlekiuu | Cemunap- | JlabGopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YECKHE
3aHSATHUSA)
TexHuka 6€30MacCHOCTH, OXpaHa TPy/ia 2
OCHOBHBIE OHITHUS ¥ 3aKOHBI XUMHUH 1 1 15
CtpoeHnue BemnecTna 1 10
OcHoBHbIE 3aKOHOMEPHOCTH MPOTEKAHHS XHMHU- 1 1 1 15
YECKUX peaKiui
PactBOpHI 1 ipyrue AUCIEpCHBIC CHCTEMBI 1 1 1 10




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PA0OTY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)
KonrakTtHas padota
HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE IperoiaBaTelisi ¢ 00yJaroIMMHUCS
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YEeCKHe
3aHSTHUS)
DIIEKTPOXUMUYECKUE TTPOIIECCHI 1 1 1 15
DNeMEeHTHI KaYeCTBEHHOTO U KOJIMYECTBEHHOTO 15
aHaym3a
BBICOKOMOIEKYIISIPHBIC COSTUHEHUS 10
utroro 4 4 4 92
MO THCHHIJIHHE

6 BuHeayauTopHasi caMoCTOSITeIbHAs PA60Ta 00yYAIOIIUXCS 10 TMCHUII/IHHE
(MmonyJ10)

[Ipyn nnaHUPOBAHWHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM pacIpeielIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuua 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOATEIbHOM PadoThl KosaunuecTBo yacoB
M3ydeHne TeoOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 32
[ToaroToBKA K 3aHATHSM CEMHHAPCKOTO THITA 30
[Tonroroska u opopmienne KontponapHoH paboTh 30
92

7 OueHoYHbIE CPEACTBA /IS NPOBE/IeHNs TeKYLIero KOHTPOJIA
U NPOMEKYTOYHOM aTTecTALMU 00y4aroIuXcs N0 JMCHUIIIHHE (MOAYJI10)

@DoH/J OLICHOYHBIX CPEJCTB I MPOBEACHUSA TEKYIIErO KOHTPOJISA YCIEBAEMOCTH U IIPO-
MEXYTOYHOM aTTecTaluu npeacrasieH B [Ipunoxennn 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3yJNbTAaTOB OOYUEHHUs MO AUCHUIUIMHE (MOAYJIO), MPAKTUKE XPAaHUTCS Ha Ka-
benpe-pazpaborurike B OyMakHOM H 3JIEKTPOHHOM BHUJIE.

8 VYueOHo-MeTOaMYeckoe W HHPOPMAIMOHHOe o0ecrevyeHUe JTUCHUILINHBI
(MoayJis)

8.1 OcHoBHasi JuTEpaTYpa

1 Axwmeros, H.C. O0mas u Heopranuueckas XuMus : yueOHuk ais By3oB / H. C. Axme-
TOB. - 5-€ 3., uchp., 4-¢ u3a., ucnp. - M.: Beictas mkona: Axagemus, 2003; 2001;
1998. - 744c. 5333

2 Tmmaka, H.JL OOmas xumus : ydeOHwmk juist By3oB / H. JI. I'muuka; mon pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e uzn., nmepepad. u gom., 17-e usz., nepepad. u
nom. - M.: FOpaiit, 2011. - 886¢. 3983k3

3 TI'munka, HJL 3amaun u ynpaxsaenus no odmeit xumuu / H.JI. I'muaka. —u3a. crep.-
M.: KuoPyc, 2011. — 240c.




4 ®ponos, B.B. Xumus : yuedHoe nocobue it By3oB / B. B. ®ponos. - 3-e uzn., ne-
pepad. u gorm. - M.: Beiciias mikona, 1986. - 543c. u3-25k3 a6-653K3

5 Endumor, B.M. OcHoBBI 00mIeli XxuMuu [DIEKTPOHHBIA pecypc] : ydeOHOe Mmoco-
oue/B.N.Endumos, 2-¢ wm3a. - M.. HUI[ HNHDPA-M, 2015. - 256 c. //
ZNANIUM.COM : »3nexkTpoHHO-OMOMMoOTeyHass cucremMa. — Pexum jpocryna:
http://www.znanium.com/catalog.php, orpannyeHHbIH. — 3ari1. ¢ KpaHa.

8.2 [omoJHUTeIbLHAS JIUTEpaTypa

1 Koposun, H.B. O6mas xumus : yaeOHuK aiis ctyaeHToB By3oB / H. B. Koposus. - 9-
e u31., mepepad. - M.: Beicmas mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 3x3

2 Vrai, SJ.A. OOmas u HeopraHudeckas XuMus : y9eOHUK Juist By30B / S1. A. Yraid. - 4-
€ u3j., crep. - M.: Boiciias mkomna, 2004; 2002; 2000; 1997. - 528c¢. 973k3

8.3 MeToauuecKue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

1. 3akoH 3kBUBaNIeHTOB: Metoandeckue ykazanus /Coct. B.B. Ca3zonoB. Komco-
MoubCK-Ha-AMmype: Komcomonbsckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KommuiekcHeie coeamnenus: Metonudeckue ykaszanus /Coct. B.B. Tememn. —
Komcomonsck-na-Amype: 'OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKopoCTh XMMHUECKUX peakuuil. XMMHUECKOE paBHOBECHUE.: METOAUUECKUE yKa-
3aHUs K JlabopaTopHOi paboTe mo kypcy «OOmas u Heopranumdeckas xumus» / coct. : H.JL.
Hazapenko. — Komcomounbck-na-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanuz: MeTonuueckue ykazaHusi K j1abopaTtopHoil pabore mo kypcy «OoOmias
xumus» / coct. H.J[. Hazaperko. — Komcomonbck-Ha-Amype : @TBOY BIIO «KHAT'TY», 2015.
-8c.

S. PactBopbI : MeTOIMUECKHE yKa3aHUS K BBIMOJTHEHHUIO JIA0OpaTOpPHOUM pabOThI TIO
Kypcy «Oo0mas xumus» / coct. HJI. Hazapenko. — Komcomonsck-na-Amype: ®I'BOY BIIO
«KuAI'TY», 2015, 7 c.

6. KectkocTh Boabl: Meronnyeckue ykazaHus K JabopaTtopHoi paboTe mo oOriei
xumun/ Coct. U.U. 3omorapes. — Komcomonbck-Ha-Amype: TOYBIIO «KuAI'TY», 2004. - 7 c.
7. DNEKTPOIUTHYECKAs AUCCOIMAIMS: METOIWYECKUE YKazaHusd K IJiabopaTopHOU

pabote no kypcy «OO01mias u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. I'unponus coneit: Meronuueckue ykazanust /Coct. H.B. Pemuzosa, H./l. Haza-
penko. Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM: METOJIWYECKUE YKa3aHWUsI K BbI-

NOJIHEHUIO JabopaTopHOoil paboThl mo Kypcy «O6mas xumus» / coct. M.U. 3onorapes, H./.
Hazapenko — Komcomounbck-Ha-Amype : @I'bOY BIIO «KHAI'TY», 2015. — 10 c.

10. DneKTpoxuMHUecKasi Koppo3us MetaisioB: Meroanyeckue ykazanus / Coct. N1
3onorapes. - KomcoMonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype TrOCyJTapCTBEHHBIN TEXHU-
yeckuil ynusepcurer, 2008. - 12 c.

11. Onektponn3: Meroaudeckue ykazanus /Coct. .. 3omorapeB. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 10 c.
12. P — DJIEMEHTHI: METOJUYECKUE YKa3aHUs K BBITIOJHEHUIO JTA0OPATOPHOU padbOTHI

no kypcy «OOmas u Heopranndeckas xumusi» / coct. T.A. KynukoBa. — Komcomonbck-Ha-
Awmype : ®I'BOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — BIIeMEHTBI: METOJMUECKHE YKa3aHHsI K BBIMOIHEHHUIO JJAOOPATOPHBIX PadoT 110
Kypcy «O0mas u Heopranudeckast xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opraandeckue MOJIMMEPhl: METOANYECKUE YKa3aHUsl K BBITIOJHEHHUIO JIabopaTop-
HBIX pabor mo kypcy «OOmas xumus» / coct. I'M. Pemuzon. — Komcomonbck-Ha-AMype :

7



®I'BOY BIIO «kKHAI'TY», 2004. — 11 c.
VKka3zaHHbIE ~ METOJMYECKHE  MaTepuasbl  Takke  pasMEmIeHbl O  aJpecy:
https://knastu.ru/students/nn4nbIi KaOUHET.

8.4 CoBpemennbie mnpodeccuoHATbHbIE 0a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble NMPHU OCYIeCTBJIEHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

1. PedeparuBno-6nbmmnorpaduueckue 6a3pr ganupix BUHWUTU mo ectecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) P> "Xumus", "®uszuka", "buonorus" u gpyrue

2. HNudopmannonHo-nonckoBasi cucrema depepaqbHOr0 MHCTUTYTA MPOMBIIUICH-
HOM coOcTBeHHOCTH (http://new. fips.ru) P> T1oaHbBIE TEKCTBI POCCUNHCKUX MTATEHTOB U 3aBOK

3. baza nanabix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpagu-
YyecKUe JlaHHble MUHepalioB IHCTUTYyTa 3KciepuMeHTanbHOM MuHepanoruu PAH

4. bank nanubix PAJIOH (http:/mwvww.chem.msu.su/rus/chinfo/raden/welcome.html) P>
ConepxuT MH(POPMAIUIO IO PAIUALIMOHHBIM U SHEPreTUYECKUM [TapaMeTpaM JIByXaTOMHBIX MO-
JEKy

5. baza mannpix "Tepmuyeckue KoHCTaHTHI BemiecTB" (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » ba3a qaHHBIX 10 HIETOYHOCTH K
METOJIaM €€ OIPEJICIICHHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » Ba3za gannbix co-
JEPKUT HHPOPMAIIMIO 0 MHKPOOMOTHICCKUM OMOKATATMTUYCCKUM PEaKIHUsIM U criocobam Ou-
oJlerpajalii KCeHOOMOTHUKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
MpeIHa3HAYeHHBIA NI YUYEHBIX M OMOTMOTEYHBIX PaOOTHHKOB, KOTOPHIM HYXKHA JOCTOBEPHAs
oubnuorpaduueckas uHbOpMAaIs; TO3BOISET ONMPEACTUTh WM MOATBEPAUTHh HA3BaHWS U ab-
OpeBHaTyphl KypHaJIOB, BKIOUEHHBIX B ykazatenu Chemical Abstracts Service (CAS) ¢ 1907
roja.

9. Chemical Data Access Tool (java.epa.gov) P uHOpMAaIus O 370poBbe U 0e3-
omacHocTH npeactaBneHHas EPA mog koutponem Toxic Substances Control Act (TSCA), 4To6sl
y3HaTh OOJIbIIE O XMMHUKaTaX, KOTOpbIe IPOU3BEIeHb! WK uMIopTrpoBansl B CLIA.

10. ChemExper Chemical Directory (www.chemexper.com) W Karajgor xumuue-
CKHX BCHICCTB N UX ITOCTABIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer 6ec-
IUTATHBIN OHJIAH MHCTPYMEHTApUH 1o XUMHH. TekyIast Bepcus coJlepKUT Ooliee 4 MIIH onuca-
HUH coeMHEeHMI 1 O6osiee 8§ MITH H30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P basa nannbix mo ¢apma-
KOJIOTHYECKON U OMOTEXHUYECKON MHAYCTPUHU, HAyYHOMY 000pyAOBaHUIO U T. A. Fimeercs kara-
JIOT KHUT, CIPABOYHUKOB, )KYpHAJIOB U OIOJIJIETECHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) » «AnpecHas kHUTa»
M0 XUMHYECKUM CTpyKTypam. OO0beINHIET HECKOJIBKO 0a3 TaHHBIX M0 XUMUH.
14. ChemSpider (www.chemspider.com) P Pecypc oTkpsITOro jaoctyma, odecrie-

YMBAIOIINI JOCTYN K MHJUTHOHAM OMUCAHUN XUMHYECKHX CTPYKTYp. IIOMCK MPOBOAMTCS 1O He-
ckoybKuM 6a3zam, B Tom uucie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P Ba3a maHHBIX XHMHYECKHX Be-
IIECTB, COACPIKUT TaKke MH(POPMAIIHMIO 10 METOJIaM UX CHHTe3a U (PU3MYECKHM CBOMCTBaM, Ta-
KUM KaK TUIOTHOCTb, TOYKA [IABJICHHS, TOYKA KUITEHUS H T.JI.

16. Crystallography Open Database (www.crystallography.net/cod) » baza nan-
HBIX KPUCTAIUIMYECKUX CTPYKTYpP OPTaHUYECKHX, HEOPraHUYECKHUX, METAIIIO-OPTaHUIECKUX CO-
SJIMHCHUI U MUHEPAJIOB, 32 UCKJIFOUCHHEM OHOTIOIMMEPOB.

17. EarthChem (www.earthchem.org) P Caiit npemiaraet J0CTyll K T€OXHMHYE-
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http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

CKOM, IETPOJIOTHUECKON, T€OXPOHOJIOTHUECKON nH(popManuu, B ToM yncie yepes the EarthChem
Library, the EarthChem Portal(6a3sr manusix PetDB, SedDB, GEOROC, NavDat, USGS, and
GANSEKI), PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a gaHHBIX 0 HCCIICAOBAHUAM B 00JIa-
CTHU OPraHUYECKON XUMUMU.
19. Jmol (jmol.sourceforge.net) » Bpaysep JAVA s moucka u300paXKeHUH XH-

MHUYECKUX CTPYKTYp B popmare 3D, B ToM umnciie 6MOMOJNIEKY, KpUCTAIIOB U T. 1. [IpemnaraeT-
sl TaK)K€ AaHUMUPOBaHHAs JEMOHCTPALIUS.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiit npenocraBisier 10CTyI
K JIaHHBIM 10 XuMuHu U pusuke. Komnexkuun nogaepxuarotcs [Iporpammoit NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) P Ilopran mis xumu-
KOB-OPIraHHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) »
HOpTaJ'I npeajiaract aHHOTI/IpOBaHHHﬁ KaTaJIOT CalTOB IO OpFaHquCKOﬁ XUMHH.

23. PubChem Project (www.syntheticpages.org) P Ilouck Oosiee 8 MiaH coennHe-

HUH 10 pa3nuyHbiM kputepusim. CallT noanaep:kuBaercs HalmoHanbHBIM IIEHTPOM 1O OHOTEX-
HOJIOTHUSM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » ba3a maHHBIX 1O CIiEKTpaM OpraHUYecKux coeauneHuid. [Topnepxupaet-
csi HanmoHanbHBIM MHCTUTYTOM IE€PEIOBOM MPOMBINUICHHONW Hayku W TexHojoruu (National
Institute of Advanced Industrial Science and Technologies), Snonus.

25. spectroscopyNOW.com (www.spectroscopynow.com) P BecriatHblii OHIaiH
pecypc 1o CIEKTPOCKONHH U CHEKTPOMETPHUH (SICKTPOHHBIC KYpPHAJIBl IO aTOMHON SMHCCHH,
Ja3epHO U IUIa3MeHHOM criekTpockonuu, MK criekTpockonuu, paMaHOBCKOW CHEKTPOCKOIUH U
np.).

26. SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Crektpbl u
SMP XUMHYECKHX CIABHUIOB, KOHCTAaHThl B3aUMOJICVCTBHUS, U TIOJHBIE CIEKTPHl MOJEKYISIPHBIX

CTPYKTYP.

217. SyntheticPages (www.syntheticpages.org) P Dto OecrutatHas WHTEpaKTHBHAS
0a3a JaHHBIX 10 XUMHYECKOMY CHHTE3Y.
28. TOXNET (toxnet.nim.nih.gov/index.htm) P ba3a naHHBIX MO TOKCHKOJIOTHH,

OINIaCHBIM XUMHUYCCKUM COCANHCHHUAM, COCTOSIHHUIO Oprn(afomeﬁ CpCabl U 310POBBA.

8.5 Ilepeyenb  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKALHMOHHOH CeTH
«HHTEepHeT», HeOOXOAMMBIX JIsl OCBOCHMS TUCIUIIIUHBI (MOAYJIs1)

1. Bukuneaus http://ru.wikipedia.org

2. Xumuueckwuii nopran http://www.xumuk.ru

3. Hayunas snekrponnas o6ubnuoreka eLIBRARY.RU [Dnextponnslii pecypc]. - Pexum
noctyna: http://elibrary.ru, cBo6oanbIii.

4. EcTecTBeHHOHAayUHBI 00pa3oBaTeIbHbIN MOpTai [DNeKTpoHHBIN pecypce]. - Pexum no-
cryna: http://en.edu.ru, cBoOOIHBIIA.

8.6 JInueH3MOHHOE MPOrpaMMHOe oGecrieyeHne, HCNoab3yeMoe Npu
OCYIIeCTBJIEHUH 00PA30BaTeILHOIO MPoOIecca Mo JUCHHUILINHE
Tabmuna 5 — [lepeuenpb uCnoab3yeMOro NporpaMMHOro o0ecredeHus

Haumenosanue [10 PexBu3nTHI

OpenOffice YCJI0BUSA UCIIOJIB30BaHUA IO CCBIJIKE:

https://www.openoffice.org/license.html
Kaspersky Security Russian

Edition 1 year Educational Li-
cense 1000 Users (mpomienue
JIMIICH3HH)

2020 roa - Cpoxk ucnosbzoBanus [10 ¢ 12.08.2019 no
19.08.2020 JIuniensnonnsiii ceprudurar Ne 2434-190812-
132354-337-1202
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9 OpraHn3auu0nno-nenar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTCss y4eOHbIM IJIAHOM M pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIK 00yueHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOIKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaNBbHOM 00pa3oBaTEeNbHON TpaeKTOpUHM O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCIUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIiecce MPEAIIECTBYIOMEro o0yueHus, KOTOPbIi 0cBOOOXKAaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYyeOHbIi MpoIecC MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIOTUH. TpaaunuoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATUAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS] aKTUBHBIX M MHTEPAKTUBHBIX (POpM mpoBereHus 3anatuii. Madopmanmonasie
o0Opa3oBaTe/bHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTEIbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii siekumu J1ekTop 00s13aH NpeAyNpeuTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HaMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe MOHMMaHKWE Y4eOHBIX BONPOCOB MPHU 3HAYMTEIBHO MEHbILEH 3aTpaTe BpeMeHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepHUala.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CeMMHaApCKUE 3aHATHS PEICTABIISAIOT COO0H ETANN3AIHUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJAATCS B LENAX 3aKPEJICHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/Iebl.
OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBIISIETCS. 00CYXIeHne Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MpUMEpOB M CUTyallUd B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIH U KOHCYJIbTUPOBAHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.
AKTHUBHOCTh Ha CEMHHAPCKHX 3aHATHAX OIEHUBACTCS I10 CIIEIYIOIIUM KPUTEPHUSIM:
* OTBETHI Ha BOIIPOCHI, ITpeJIaraeéMble MpernoiaBaTesiem;
© ydacTue B TUCKYCCHUSIX;
* BBITTOJIHEHHUE MTPOEKTHBIX U MHBIX 33JaHUH;
* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHUN 3aHATHIA.
OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUIKH Ha MICTOYHUKH.
Jloknazael U ONIOHWPOBAaHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHaoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.
AKTHBHOCTb Ha JTa0OPATOPHBIX 3aHATHIX OLIEHUBAETCS MO CIEAYIOIIUM KPUTEPHSIM:
BBITIOJTHEHNE U O(opMIIeHHE JTabOopaTOpHOTo KypHalIa, a TaKkKe HATHYHE CIICHOJEK/IbI
(xayata) o6s3arenbHO0 HeoOxoaumblii MUHMMYM HH(QOpPMAaLUU B JIAOOPaTOPHOM >KypHaie
BKJIFOYAET:
e Jary;
e Ha3BaHue paboThI;
® YpPaBHEHMS PEaKLUN;
® YCIOBHA UX IIPOBE/CHUS;
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e TuI HAOIIOJAEMOTO aHATUTHYECKOTO CUTHAIA;
® [IpU BBINOJHEHUU KOJIMYECTBEHHBIX OMNpECNICHUN B JIaOOpaTOPHBIA >KypHal TaKxke
BHOCSITCSI TIPE€JIBAPUTEIbHBIE PACUEThl, BCE IKCIIEPUMEHTANIbHbBIC JaHHbIE (MacChl HABECOK, pas-
MEpBI ATHKBOTHI, 00bEMBI MEPHBIX KOJIO ¥ TUTPAHTOB, KOHIICHTPAIIMHA PACTBOPOB U T.J.), PaCUET
pe3yJbTaTOB aHaJIN3a U X CTaTUCTUYecKas 00paboTKa;
® OKOHYATEJIbHBIE BBIBOBI.
- OTBETHI Ha BOIPOCHI, IIPEJIaracMble IPEIoJaBaTeseM;
* Y4acCTH€ B IUCKYCCHSIX;
* CCHCTHUPOBAHUE IIPENOIABATEIIO B [IPOBEICHUH 3aHATUN.
OueHuBaHue 3aJaHUM, BBINOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOOUT B HAKOIUIEH-
HYIO OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOIYTI0)

CamocrosrenbHas pabdoTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
npUOOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHU 0e3 HEeMOCPEeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIIUICS TpPEAMETHONW HaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AESATEIbHOCTH 00yUYaroLIerocs.

[lenu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriryOJeHue U pacliupeHre TEeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIONB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaIn3allti;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHU3aIK CaMOCTOSTEIbHON paboThl CTYJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSATENBHON paboTe Kak K HauBaKHEHIIeMy
CPEJICTBY 3aKpEIUIEHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETeHNs ONPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.

9.5 MeToanueckne yka3zanus JJis 00y4arUUXCs M0 OCBOCHH IO TUCHUILTHHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecoo0pa3HO BBINOJIHATH CIENyIOIINe
PEKOMEHJAlUU:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzerna 1mo y4yeOHUKY WIM KOHCIIEKTHBIM MaTepuajam
PEKOMEHIyeTCs 110 MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS, TOHATHUS pa3ze-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yIEIUTh BHIITOJIHEHUIO OTYETOB IO MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJUBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bes TeMaTHka BOIIPOCOB, U3yYaE€MbIX CAMOCTOSITEIBHO, 33a€TCS Ha JIEKIHSX ITPEeno-
naBateneM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYEpelb BHOBb M3JAHHBIE B IEPUOJNYECKON
HaY4HOI1 uTeparype) Juist 6ojee AeTalbHOTrO IOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX HA JIEKIHH.

[Tpu camocTosTeNn HON POPAOOTKE Kypca 00yUaronIfecs JOKHBI:
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* IPOCMATPUBATH OCHOBHBIE ONPE/IEICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U JIOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

* U3YYHUTH PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIIATh TE3UCHI, aHHOTALIMM U KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHbIE NIPEJIaracMbIM Ha 3aHATHUX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

MeToanyeckue yka3aHusi Ipu padore HaJl KOHCIEKTOM JIeKIIUH

B xoze neKIMOHHBIX 3aHATHH HEOO0XOIUMO BECTH KOHCIIEKTHpOBaHUE ydeOHoro MaTepuana. OOpamaTth
BHUMAaHHE Ha KaTeropuu, (OpMYIHPOBKH, PACKPBIBAIOIINE COACPKAaHUE T€X WIM MHBIX SIBICHUNA M MPO-
[IECCOB, HAyYHBIE BBIBOJIBI M IPAKTHUYECKUE PEKOMEH/IAIINH, TIOJIOKUTEIHHBIHN OIBIT B OPATOPCKOM HCKYC-
ctBe. JXKemarenpbHO OCTaBUTH B pabOYMX KOHCIIEKTaX MO, HA KOTOPBIX JENaTh MIOMETKH U3 PEKOMEH0-
BaHHOW JTUTEPATYpPHI, JOMOJIHSAIONINE MaTepHall MPOCITYILIaHHON JIEKIIUH, a TAK)KE MMOTYEPKUBAIOIINE OCO-
Oyr0 Ba)XHOCTBH TE€X HIIM MHBIX TEOPETHUYECKUX TMOJIOKEHUH. 3a/1aBaTh MPENOJaBaTeNt0 YTOUHSIONUE BO-
TIPOCHI C TETBI0 YSICHEHUS TEOPETUIECKIX TOJIOXKEHHIA, pa3peIeH!s] CTIOPHBIX CUTYAIUH. . .. H T.1I.

Metoauyeckue yKa3zaHusl 10 CaMOCTOSITEIbHOH pPafoTe HAJ H3yYyaeMbIM MaTepuaIoM M
NPHU MOATOTOBKE K MPAKTUYECKUM 3AHATUAM

Haunnaate Hafo ¢ WM3yd4eHUs PEeKOMEHIOBAHHOH ImTepaTypbl. HeoOXoqMMo MOMHHTH, YTO HA JIEKIIUU
00BIYHO paccMaTpUBAETCs HE BECh MaTepHall, a TOIBKO ero 9acTh. OCcTambHas €ro 9acTh BOCTIONHSIETCS B
MPOIIECCE CaMOCTOSTENbHON PaboThl. B CBsI3u ¢ 3TUM paboTa ¢ peKOMEHIOBAHHOU JTUTEpaTypoi o0s3a-
tenpHa. Ocob0oe BHUMaHHE MPH 3TOM HEOOXOAMMO OOPATHUTH Ha COJIEP)KAaHHME OCHOBHBIX TOJOXKECHHN U
BEIBOJIOB, OOBSCHEHHUE SIBICHWUH M (JAaKTOB, YSICHEHHWE MPAKTHUYECKOTO TPHIOKEHUS PacCMaTPUBAEMbIX
TEOPETUYECKUX BOIPOCOB. B mporiecce 3Tol paboThl HEOOXOAUMO CTPEMHUTHLCS MOHATHh U 3aIIOMHUTH OC-
HOBHBIE TIOJIOKEHHSI paCCMAaTPUBACMOI0 MaTepraa, IPUMEPHI, MOSCHSIOIIME €r0, a TAK)KE Pa300paThCs B
WUTIOCTPaTUBHOM MaTepHalie... u T.JI.

10 Onucanme MaTepuaibHO-TEXHHYECKOT0 odecrevyeHnsi, He0OX0AUMOro JIA
ocyuiecTBJIeHHs 00Pa30BaTEIbHOIO NMPOLECcca Mo JUCHUILIMHE (MOYJII0)

10.1 YueGHo-1260paTopHOe 000pya0oBaHue

Tabnuua 6 — Ilepeuenn ob6opynoBanus 1aboparopun

HaunmenoBanue ayuropun

(nabopaTopr) Hcnonezyemoe 00opynoBanue

Aynuropus

417/1 MynbTUMEaUITHAS ayIUTO- CoBpemeHHbIE CpeCTBa
pust, BMecTUMOCThIO 30 ye- | BOCHPOM3BEACHHUS U BU3YyalIHU3alluu JII0OOOH BUIEO
JIOBEK. U ayauo nHGopManuy, NoayyeHus U nepeaadu
JNEKTPOHHBIX TOKYMEHTOB. THUIIOBas KOMIUIEKTa-
LHsI MYJIbTUMEIUNHON ayUTOPUN COCTOUT H3:
MYJIBTUMEAUIHOIO ITPOEKTOPA,
ABTOMATHU3UPOBAHHOTO MTPOEKIIMOHHOTO dKpaHa,
aKyCTHUYECKOM CHCTEMBI, BKJIIOYAOIIEN
Ta4-CKpUH JOCKY, IEPCOHATILHBIN KOMITBIOTED (C
TEXHUYECKUMU XapaKTepucTUKaMu He Hibke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
untepdeiice noakmoyenus: USB, audio, HDMI.

431/1 Jlaboparopus obmieit xumun | Xumudeckas mocynaa, peaktusbl, JlabopaTopHbie
YCTaHOBKH
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10.2 TexHuuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4eHUS

JlekuMOHHBbIE 3AHATHSA.

Aynuropuu Jist TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU Cpe-
CTBaMU OOYYEHHUS, CIY>KAIIMMHK JJIsl TPEACTABICHUST yueOHOW HH(pOpMAIK OONBIION ayIuTo-
pun (HAOOpHI JAEMOHCTPALIMOHHOTO 000pYyMOBaHMS (TIPOSKTOP, PKpPaH, KOMITbIOTEP/HOYTOYK),
y4eOHO-HATJISTHBIC TTOCOOHSI, TEMATUYECKHUE UILTFOCTPALIHH).

Jns peanuzanuy JUCHUILTAHBI TOATOTOBJICHBI CIIEAYIONINE MPE3eHTALIUN.

IMpakTuyeckue 3aHATHSA.

Aynuropuu JUIsl IPAaKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIELUAIN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU cpeicTBaMu 00y4deHus (TIPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jnis nabopaTOpHBIX 3aHATUN UcHonb3yeTcs ayauropus Ne 431/1, ocHaimeHHass 060pyao-
BaHUEM, YKa3aHHBIM B Ta0I1. 6.

CamocrosiTeibHast padoTa.

[TomereHust Al CaMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MHTepHEeT» ¥ JOCTYIIOM K 3JIEKTPOHHOU HH(POPMAIIHOHHO -
obOpazoBarensHol cpene KHAT'Y:

- yuranbHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Ki1acchl (aym. 319 kopryc Ne 1).

11 Uubie cBegeHus

MeToauuyecKkue PE€KOMEHIAUH 110 06yqeﬂmo JIMII ¢ OTPAaHUYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMEe MUCIUIUIMHBI 00YUYaIOIUMUCS ¢ OTPAHHUYEHHBIMH BO3MOXKHOCTSMU 310POBbSI
MOET OBITh OPTraHMW30BaHO KaK COBMECTHO C APYTMMH OOYYarOIIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipenmonararorcst crenuaibHble YCIOBHS IS MOJIy4eHUs: 00pa3oBaHus 00yJYarOIUMHU-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/T0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C TCHUXOJOT0-(PU3UOIOTUIECKUMU
OCOOEHHOCTSIMU OOYYArONIUXCsl MHBAIMIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3J10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTAlMU WHBAIUAOB (mpu Hamuyuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAMH, TCHUXO-
JIoOTaMH, COI[HAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpearnoyaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI 00YUYEHUSI, TEXHOJIOTHH COITMOKYJIBTYPHOU peaOuIUTAIIMH C IIEJIbI0 OKa3a-
HUS IOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOILIEHUHN C JIPYTUMHU CTYJICH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckon rpymme. [Togbop u
pa3paboTKka yuyeOHBIX MAaTepHAIOB MPOU3BOJISATCS C yUYETOM IMPEAOCTABICHHUS MaTepHalia B pas-
TUYHBIX (GopMax: ayAHalIbHOW, BU3YaJlbHOM, C HMCIOJB30BAHHEM CHCIHAIBHBIX TEXHHUYECKHX
CPEICTB M HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue mucuuiuivebl JunamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
o0ydeHus: 00IIero M CrenualbHOro Ha3HaueHUs (MepCOHATBLHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHus1). MaTepualbHO-TEXHUYECKOE OOecleueHre MpeaycMaTpuBaeT NpUCIOCOOIeHUE ayIUuTo-
puii k Hyxaam nun ¢ OB3.

®dopma MpoBeJEHUST aTTECTAIIMU ISl CTYJEHTOB-WHBAIN/IOB YCTAHABIMBACTCS C YIETOM
WHAUBUAYAIBHBIX TIcUXopu3ndeckux ocodeHHocteit. s crynentoB ¢ OB3 mpenycmaTtpuBaet-
csl 1ocTymnHas (opMa npeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIEUaTHOW WM DIIEKTPOHHOW (opme (I Ul ¢ HapPYIICHUSMH OIOPHO-
JIBUTATEILHOTO ammapara);
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* B TICYaTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBEITMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMH CITyXa, PEUH, 3PCHHUS);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (IS JIUII C HAPYIICHUSMH 3PEHUS).

CryaeHTaM ¢ MHBAIWIAHOCTBIO YBEIMYMBACTCS BPEMs Ha MOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeayCMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 33J]aHUs, & IMEHHO:

* MUCBbMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMITbIOTEpE (IJIS JIUI] C HAPYIICHH -
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (I
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (7151 JIUIT ¢ HAPYIIECHUSIMUA 3PEHHUS, ONTOPHO-ABUTaTEILHOTO allapara).

[Tpn HEOOXOaMMOCTH /7S 00YYAIOIIMXCS ¢ MHBAJIMIHOCTBIO TPOLETypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

XumMusa

Hanpanenune noaroToBku

20.03.01 "Texnocgeprnas bezonachocms”

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Beszonacrnocme srcuznedesmenvrocmii 6 mexrtocqbepe

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®dopma o0yueHHs 3a0uHas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkoti

Kadgheopa «XuXT - Xumus u xumuueckue
MEXHON02UUY

! B 1aHHOM MPHJIOKEHUH TIPEICTABIECHbI THIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeiaraeMbIX 00yJaromeMycs, XpaHuTcs Ha kKadeape B OyMaKHOM H 3JIEKTPOHHOM BHUJIE.
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1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Kox n Haumenosanue

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs 110 JUCHUTUTHHE

SKOHOMMYECKHUX HAYK IPU
pelIeHHH

PO eCCHOHATBHBIX
3aa4

MHH, OCHOBHBIC
XUMHNYCCKUC ABJIC-
HHA.

TEOPETUYECKOTO U
NPUKJIAJHOTO Xa-
paktepa

KOMIICTCHIIN o o
Ilepeuens 3Hanuii | Ilepeyens ymeHui Ilepeuenp HaBBIKOB
[Ipodeccuonanbubie

I1K-22 Cnoco6HocTh | 3HaTh pyHIaMEH- | YMeETb IPUMEHATHh | Bramerh HaBbIKaMu
UCITIOJIb30BaTh 3aKOHbI W | TaJbHBIC MOHATHS, | (QU3UYECKUE 3aKO- | IOCTAHOBKH U IPOBE-
METO/IbI MaTE€MAaTHUKH, | 3aKOHBI U TEOPUH Hbl 1 MaTeMaTu4de- | JI€HUsS] XUMHYECKOIO
€CTECTBEHHBIX, COBPEMEHHOM U CKHE€ METOJIbI JIsI JKCIIEpUMEHTa, o0pa-
T'yMaHUTapHbBIX U | KJIaCCUYECKOM XU- | pellieHus 3a1a4 OOTKH U aHAJIM3a pe-

3y/lbTATOB JAJIS pele-
HUS IPAKTHYECKUX
3a1a4y

Ta6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kontposmpyemsie DopMmupyemasi HaunmenoBanue
paseJibl (TeMbl) KOMIeTeHIUsl OLIEHOYHOI0 IMoka3aTeu olleHKH
AUCHUILINHBI cpeacTBa
1. OcCHOBHBIE TIOHSTHS [1K-22 1. JlabGoparopnas | 1. Brinonnenue
Y 3aKOHBI XUMHHU pabora Nel-4 7ab0paTOPHBIX PadoT,
2. CrpoeHue BemiecTBa 2. IIpakTHYeCKas | yarrane  sammceii B
3. OCHOBHBIE  3aKOHO- pabota Nel-4

MEPHOCTH XHMHYECKUX pe-
Ak

4. PactBopel m npyrue
JTUCTIEPCHBIE CUCTEMBI

S. DNEeKTPOXUMHUYECKHE
MIPOIECCHI

6. DJIeMEHTHI Kaye-
CTBEHHOTO M KOJIMYECTBEH-
HOT'O aHaJIM3a
BricokoMonekynsipHbie cO-
eIMHCHHUS

3. KontponpHas pa-
6ota

1abopaTOPHOM KypHa-
Jie, YCTHBI OIIPOC IO

TeMe

2. Brimonnenue
MPAKTUYECKUX  3a]1a-
HUM, HaIW4Yhe€ KOH-
CIIEKTAa I10 TeMeE

3. KonTponbHas

paboTa MPOBOAWTCS B
yacel BHEAYJUTOPHOMH
pabotel. OOyuyaroriue-
Csl TOJIy4yaroT 3aJlaHus
JUIsl TIPOBEPKU YCBOE-
HUS MPOMIEHHOIO Ma-
tepuana. OLeHuBaercs
IIPaBWIBHOCTh  pEIlle-

HMU.

2 Mertoanueckne MaTepHuaJibl, oNpe/esiolIMe MPOLeAYPbI OlleHUBAHUS 3HAHU I
9 2
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePHU3yIolue Mpouecc
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(¢GopMupoBaHKMs KOMIIETEHIM I

MeTtoauyeckue MaTepualbl, ONpeAesSonue MPoLueaypbl OICHUBAaHUS 3HAaHUN, YMEHUH,
HABBIKOB U (MJIM) ONBITA ACSITEIBHOCTH, MPEJICTABIICHBI B BUJIE TEXHOJIOTHYECKON KapThl TUCIIH-

el (Tabnuma 3).

Ta6mmma 3 — TexHoyornueckas Kapra

HaumenoBanue
OLIEHOYHOI'0 CPeACTBA

Cpoxu
BbINOJIHEHHS

MIxaJja onenn-
BaHUA

Kpurepun
OlleHUBAHUS

1 cemectp

Ilpomesccymounan ammecmayus 6 popme 3auem c oyex

Kout

1. | JTaGoparopnas paGora

ceccus

10 GamioB * 4
paboThl

Boinonuenue - 2
O6ayutoB/pabora,
odopmiieHHe
1a00paToOpHOTO
KypHaia - 2
OaytoB/pabora,
yCTHAs  3aluTa
(mo Bompocam) 6
0asos.
OnenuBaercs
BJIQJICHUE MaTe-
pHUaioM, €ro CHu-
CTEMHOE OCBOE-
HHE, CI0Cco0-
HOCTh  IMpUMe-
HATh  HYXXHBIC
3HAHUS, HaBBIKU
U yMEHHsS TpH
aHaJIM3e  TIpo-
OJIEMHBIX CHTY-
alui.

2. | Ilpaktuueckas pabota

ceCCUAa

10 OamtoB * 4
paboTsl

O1eHuBaeTcs
BJIaJIeHUE MaTe-
puagoMm, ero cu-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTb IIpUMeE-
HATH HYXXHBIC
3HAHUA, HABBIKU
Y YMEHHUS TIPU
pelIeHn! TpaK-
THYECKHUX 3a/]a-
HUM. bamibl
YMEHBIIAIOTCS
MPOTOPIUO-
HaJILHO TPOIEH-
Ty MPaBUIBHO-
CTH PEIICHUS.

3. | KonTponbHas pabora

cemecTp

100 6amoB

IIpaBunbHOE
penieHue 3a1a4
(10 6an-
JI0B/3a/1a4a).
baiel ymeHb-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OIIEHOYHOI0 CpeACTBA BBINOJIHEHHS BaHUsl OlleHHUBAHUS
IIAI0TCS TIPO-
MOPLUOHAIILHO
IPOIICHTY Tpa-
BUJILHOCTH pe-
ICHUSI.

HUTOI'O: - 180 6amoB -
Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakcUMajbHO BO3MOXHOW CYMMBl OaJIJIOB — «HEYIOBJIETBOPUTEIHHOY
(HEeIOCTaTOYHBIN YPOBEHD Ul IPOMEXKYTOUHOM aTTeCTal[uy 110 AUCLUILIINHE);

65 — 74 % OT MaKCHUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «YIOBJIETBOPUTEIHLHO»
(moporoBblii (MUHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHD);
85 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aJlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WJIH HHBIE MATEPHATbI, HEOOXOAUMBbIE J1JIsI
OLICHKM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3yrouue npouecc GopmMHupoBaHUs KOMIIETeHIIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEUIECTBA IKBUBAJIEHTA U MOJISIPHYIO Maccy 3KBHUBAJIEHTOB ¢oc-
dopa, kucinoposaa u Opoma B coenuHenusx PHs, H,O, HBr.

2. Hanumure 37€KTpOHHBIE (OPMYJIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMM HOMepamu 9 u
28. IlokaxuTe pacrpeneiacHue 3JIEMEHTOB ATHX aTOMOB IO KBAaHTOBBIM sueiikaM. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXAbIi U3 3TUX 3JIEMEHTOB?

3. Hcxond u3 TOJOKEHUS ITepMaHUs U TEXHELUHs B NEPUOJUYECKOM CHUCTEME, COCTaBbTE
dbopMyInbl ME€Ta- U OPTOr€pPMaHUEBON KHUCIIOT, U OKCHJA TEXHEIUs, OTBEYAIOIINE UX BBICUIEH
CTeneHu okucienus. M306pasute GopMysbl ITUX cOeTMHEHUH IpaduecKy.

4. BpluncnuTe KOJMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS NMpHU BoccTaHOBIeHUU Fe,03 Mme-
TAJUTMYECKUM ATFOMUHHUEM, €CJTH ObLI0 momydeHo 335,1 T kenesa.

5. Beruucnure ﬂGzﬂgs CIEYIOIIUX PEaKITHIA:

A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)

6)PbOz(K) + ZZn(K) = Pb(K) + ZZnO(K)

MoskHO 1 TIOJTy4uTh (GTOp O peakimu (a) U BocctanoBUTh PhO; iiuHKOM 110 peakimu (0).

6. Oxucnenue cepsl U €€ JUOKCUAA TPOTEKAET 110 YPAaBHEHUSIM:

8) S + 02 = SOx;

6) ZSOZ(F) +0,= 2803@).

Kak u3MeHuTCs CKOPOCTh ATUX PEaAKIHii, ecu 00BbEeMbl KaKJI0M U3 CUCTEM YMEHBIIHUTDH B Ue-
ThIpe pa3a?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYIO KOHIIEHTpaluio skBuBasienTa 20%-
HOTO PAacTBOPA XJIOPH/IA KalIbIHs IIOTHOCTBIO 1,178 r/em’,

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THIPOJIN3a, IPOUCXOIIIEe-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX coseld ruapoiamnsyercss HeoOpa-
TUMO 10 KOHIIAa C 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.
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9. Kakue comu 0OyciaBIUBAIOT >KECTKOCTh MPHUPOAHONW BoabI? Kakylo >KeCTKOCTh BOJIBI
Ha3bIBAIOT KapOOHATHOM, HekapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HeKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHs COOTBETCTBYIOIIMX PEAKIIUM.

10. ITonmumepoMm Kakoro HEMPEAEIbLHOIO YIJIEBOJAOPOJA SBIACTCS HATYpaldbHbIA Kaydyk?
Hanumure cTpykTypHYIO (hopMyiTy 3TOTO yrieBoaopoaa. Kak Ha3pIBatOT mpolecc npeBpamieHus
Kaydyka B pe3uHy? UeM Mo CTpOEHHUIO U CBOMCTBAM Pa3IN4aloTCs KaydyK U pe3uHa?

Bapuant Ne2

1. Peakiiuu BhIpakarOTCA CXEMaMu:

P+HIO3; + H,O = H3PO,4 + HI
H»S + Cl, + H,O = H,SO,4 + HCI

CocraBbTe 3J1€KTpOHHBIE ypaBHeHUs. PacctaBpre K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
Jis Kax 0¥ peakuy YKaKHUTe, KAKOE BEIIECTBO SBJISICTCS OKHCIUTENIEM, KaKOe — BOCCTAHOBH-
TeJIEM; KaKO€ BEIIECTBO OKUCISIETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBEIMYUTCS, YMEHBIIUTCS WM OCTAHETCS 0€3 M3MEHEHHUS Macca IIMHKOBOH IUIACTHHKH
npu B3auMoielcTBIH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
T€ JICKTPOHHBIC U MOJICKYJIIPHBIC YPABHEHUSI COOTBETCTBYIOIIUX PEAKITHIA.

3. CocTaBbTe cxeMy TalIbBAHHMYECKOTO JIEMEHTA, B OCHOBE KOTOPOTO JISKHUT PEAKITHS, MPO-
TEKAIONIask 10 YPAaBHCHHUIO

Ni + Pb(N03)2 = NI(NOg)z + Pb

Hanwumre 21eKTpoHHBIC ypaBHEHUs aHOHOTO M KaToOAHOTro mpoiieccoB. Berauciure D1C
s1oro snemenra, ecin [NiZ*] = 0,01 mous/n, [Pb**] = 0,0001 mons/1. OtBer: 0,064 B.

4. BoccTraHoBIEHHE OJHOIO U3 OKCHJIOB JKeJIe3a UJET 10 CXEME:

FesO0aq + Siw) — Few + SiOz. Bo3morxkeH i 3T0T mponece npu CTaHAapTHHIX ycnoBusx? OT-
BET MOJTBEPIUTH PACUETOM.

A Hozgg, kJI>x/Monb 80298, JIx/MoIb
Fe30a -1117,7 151,46
Sig - 18,82
Few - 27
SiOyu -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
S, [Tpu cmemmBanuu 2 MoJib BeliecTBa A ¢ 2 MoJb BellecTBa B B HeKoTOpoM 00be-

. —>
M€ K MOMEHTY HacTyIJICHHUs] paBHOBecUs B oOpaTtumoii cucreme 2A + 2B <+— 4] o6pa3oBa-
nock 1,6 monp BemectBa J[. Uemy paBHa KoHcTaHTa paBHOBecus? OTBET MOATBEPAUTH pacye-

TOM.
1)  0,316; 2)  3,16; 3) 2,03 4) 1,25

6. Kakoit o0bem raza Boiaenurcs, ecinu k 400 mu pactBopa LIOH, Tutp xotoporo paBeH
0,0024 r/m 6s1a go6asiena conb (NH4)2,CO3. OTBET MOATBEPAUTH PaCUETOM.

1) 12,6m; 2) 0,96u; 3) 21,5m; 4) 0,896:1.
7. I'upponusy noaBepraroTcs cou

1. ZnCl,; 2. Cs,CO3; 3. FeBrs;: 4. CaBr».

04 HBr = 0.899; a H,CO; =0.0017; (04 Ca(OH), =0.78.

8. YKazaTp NpaBWIbHBIN OTBET YpaBHEHHUS PEaKIMKU THAPOIU3A.
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1) ZnCl; + H,O0 — ZnOHCI+ HCI  pH =17;
2) Cs,CO3 + H,O — CsOH + H,CO3  pH > 7,
3) FeBr; + H,O — FeOHBr, + HBr  pH<7;
4) CaBry + H;O — CaOHBr+ HBr  pH>7.

9. Uemy paBHA SKBUBAJICHTHAS MAacca CEPbl B COCTMHEHUSIX:
1. Na,SOs3; 2. Cr2(504)3; 3. (NH4)25; 4, H,S.
1) 16; 2) 53 3) 8 4 8

OTBeT NOATBEPIUTH PACUETOM.
10.  Wwmeercs D Sn  10” r-non/n Sn*? // [H] = 107 r-uon/n /Hy, Pt
Uemy paBna Bennunna IJ[C TaKOF(1 anemeHTa? OTBET MOATBEPAUTH PACUECTOM.

1)  0,1105B; 2)  0,169B; 3)  0,405B; 4)  0.287B.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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